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DESCRIPTION OF MAP UNILS

UNCONSOLIDATED LEPOSITS

Reworked stream gravel (tallings).--Placer-mine tallings derived from burled stream gravels that were worked for
gold by pick and shovel, mechanized surface, underground drifting, or dredging metheds. Shown when map scale
permits, and some small areas are included In unit Qa. Thickness commonly less than 30 feet.

Swamp deposits.--liumus, peat, and silt in poorly-drained areas with abundant stagnant water. Generally frozen
below a depth of several feet. Some small areas are included in units Qa, Qab, and Qsu. Thickness at least
several feet, maximum unknown.

Alluvium.--8{lt, sand, and granule- to boulder-size gravel, with minor amounts of organic debris. Forms active
stream bed, [lood plain, and adjacent low terraces along most streams; is largely unfrozen. tommonly covered
by vegetation and thin soll layer except in stream beds, and may be mantled by units Qsu or Qlc; includes
minor glacial deposits nwar Cache Mountain. Thicknesses may range from one foot to about 50 feet,

bune sand.--Eolian sand, moderate yellowish-brown, consisting mainly of well-sorted, angular to round,
yellowish-white, clear to opaque quartz grains (65 to 85 percent) and some dark gray to black rock fragments,
chert, mica, traces of feldspar and light-colored rock fragments. Isolated dunes up to 30 feet high; mostly

covered by eclian silt and stabilized by vegetation.

Abandoned flood-plain alluvium.--$ilt, sand, and granule- to pebble-size gravel, with minor mmounts of organlc

material; commonly frozen. Thicknesses not known, but may be as much as 100 feet.

Silt undifterentiated and organic material (muck) .--Silt, largely of eollan origin and, in part, locally
retransported from origlnal site of deposition to lower slopes and valley bottums by alluvial and
sollfluctional processes. Locally rich in organic layers, masses, and disseminated debris. Commonly frozen
and contains abundant ground ice as horizontal and vertlcal sheets, wedges, and Irregular masses.

Thicknesses may range from several feet to about 200 feet.

Loess and colluvium.--Loess is massive, homogencous eolian silt, buff to tannlsh gray when dry and brown when
wet; chlefly on upper slopes and hilltops. Mapped or Interpreted where thickness is at least 3 feet; maximum
thickness not known but loeally is at least 40 to 50 feet. Colluvium is a mixture of silt and fragments of
the local bedrock; generally several feet thick on upper slopes tu several tens of feet in thickness lower on
the slopes. Probably frozen if thicker than 10 to 15 feet, or on northerly-facing slopes.

Gravel, sand, and sllt.--Alluvial gravel, sand, and silt that vary greatly in composition and size-grade
distribution; locally developed and of limited extent. The Idaho Bar deposit near Hunter Creek includes sons
placer gold. Probably mostly frozen, and as much as 100 feet in thickness.

CONSULLDATED SEDIMENTARY AND METAMORPHIC ROCKS

Sandstone, siltstone, cenglomerate, and coal.--Non-marine clastic rocks, dominantly arenaceous and rudaceous,
light to medium greenish gray to gray, weather light and medium yellowish brown and brown, poorly to well
consolidated, friable. Commonly have calcareous cement, some ilronstone nodules, lenses, and thin layers, and
plant fossils and fragments. Conglomerates are locally derived and the pebbles, cubbles, #nd less-common
boulders range greatly in composition, angularity, and size. Siltstone and shale are less common. Lignitic
shale, bituminous coal, and associated thin clay layers are present in minor amounts. Coal beds probably de
not exceed 7 feet, and generally are 2 feet or less, Iln thickeess. Plant fossils from the Drew mine lucalivy
are Eocene; some Paleocene and(or) 0Oligocene rocks may alsuv be present here and elsewhere. Thickness is about
5,000 feet at brew mine locality, and unknown elsewhere.

Shale, graywacke, and quartzite.--Shale and siltstone are generally medium gray, siliy and clayey, snd slaty in
part. Graywacke is commonly medium gray, fine to very coarse gralned, thin to wedium bedded, graded bedding
and sonw flow-cast and rill-marked surfaces, calcareous cement in part; some feldspathic (volcanic) graywacke,
Quartzite is light to dark gray, weathers to variocus shades of light yellow and tan, very flne to medium
grained, rarely conglomeratic with small pebbles and angular shale fragments, generally massive hut shaly
bedded in minor part; some interbedded thin layers of shale and siltstone, some flow-cast and rill-marked
surfaces; white quartz in veins, pods, and irregular wasses is common. Rarely fossiliferous; poorly preserved
iuvertebrate (mostly pelecypods, probably Buchia) and plant fossils In the Wolverine Mountaln-Hunter (reek
area are identified as Cretaceocus, and Buchia is suggestive of Early Cretaceous. The thickness aud sequence
are not known, but the quartzite beds are probably in the lower part.

Longlomerate, graywacke, and shale.--Polymictic conglomerats and conglomeratic graywacke, dark ollive-gray to
medium-dark gray, commonly iron stalned on weathered surfaces, granules to cobbles and less-abundant boulders
include - greemstone, quartzite, dark gray limestonw, sandstone, chert, siltstone, phyllite, siliceous slate,
medium dark gray slate (some with pencil cleavage), diorite, wnd other intrusive rocks; thick to massive beds,
locally is greatly sheared and pebbles are flattened and stretched. traywacke is medium to medium dark gray
and greenish gray, iron stained on weathered surfaces, mostly very fine to medium grained, gradational to and
Interbedded with both conglomerate and siltstone; some rill or turbidity-current markings on graywacke-shale
bedding planes. Shale is common, grades to siltstone, generally medium dark gray, micaceous, fissile to
chunky; locally pencil fracture and poorly-developed slaty (slip) cleavage are prominent. TIhe only fossil
found (on the north side of the Dugan Hills) is a poorly preserved Lnoceramus (?) probably of Cretaceous or
possibly Jurassic age. The thickness of this unit is unknown. i :

Undifferentiated chert, clastic rocks, limestone, and minor assvclated volcanic rocks.--Chert {s vari-colored
ranglng from medium gray and black to several shades of green, red, yellow, and tan, moustly thin bedded, and
banded in part. Clastic rocks include shale, slaty shale, siliceous slate, siltstone, argillite, sandy shale,
graywacke sandstone, tuffs and tuffaceous rocks, volcanic breccia, and agglomerate; commonly these are medium
Lo dark gray, but, im part, are green, yellow, red, and maroon; generally thin and irregularly bedded; si-
liceous, calcareous, or micaceous in parts. Limestone is rare, medium gray, generally thin and irregularly
bedded to lenticular, gritty to conglumeratic in part, and may contain invertebrate fossils and fragments,.
Some interbedded or Intruded mafic extrusive and intrusive rocks, unit RPv,which are too small to show
separately, are included. Fussils from clastic rocks 6 miles north of Noodor Doue were originally ildentified
as Mississippian, but recent reexaminations Indicate a possible Early Permian age; bryvzoans and pelecypod
prisms from clastic limestone in this unit on the Yukon River 0.25 mile west of 150°00' W. leong., in the
ianana quadrangle, have been identified as probably of Permian age. The thickness of this unit is unknown.

Conglomerate and shale.--Conglomerate is medium gray, in beds 6 to 10 inches thick, composed primarily of rounded
to sngular gray chert pebbles up to 1 inch in dlameter, but also includes white quartz, slate, sandstone, and
possible igneous rock fragments in a sandy, and in some places calcareous matrix. Clay shala makes up about
70 percent of the section, is medium gray to medlum dark gray, relatively hard, and contalns rage thin dirty
sandstone and siltstone layers. Thin conglomerate and rare silty layers are highly iron-stained.

Conglumerates contain fragmental bryozoans, brachlopods and corals that closely resemble the fossils of
possilile Early Permlan age in unit Pzu.

Conglomerate, graywacke, and shale.--Conglomerate, light to medium-dark gray, has predominantly dark chert and
white quartz granules and pebbles, locally polymictic, sandy graywacke matrix, locally sheared and pebbles are
flattened or stretched. Graywacke is medium gray, weathers medium yellow brown to reddish brown, mostly fine
to very fine grained, and partly calcareous. Siltstone is light to medium dark gray, sandy in part, grades
in part tuv argillite. S$ilt shale and clay shale are medium to medium dark gray and olive gray, slaty and
pencil fractured in part, and partly micacecus. Some quartzite, very light and medium gray, is in thin beds.
Limestone and clastic limestone are very rare, light to medium-light gray snd dark gray, commonly weather to
light brown and dark yellowish orange, finely crystalline, locally very fossiliferous with corals,
stromatoporoids that weather to white patches, massive bryczoans, and pelmatozoan debris. Pelecypods,
including Actinopteria (McAlester, 1962), and some gastropods, brachiopods, corals, echinoderm debris, and
plant fragments, are locally abundant near Livengood in shale-siltstone units, and in thin dark reddish-browan
weathered coguina associated with a conglomerate-graywacke-shale unit. A late Middle to early Late Devonian
age is indicated. Thickness is unknown.

(South of Beaver Creek fault) Conglomwrate, graywacke, and shale.--Conglomerate, light and medium gray, hard,
granules and small pebbles are quartz, chert, and rarely other rock types, many sngular pebbles, matrix is
medium- to fine-gralned. Craywacke is similar and is fine to very coarse grained. Conglomerate and graywacke
are quartzitic in part. Siltstone and shale are medlum gray and weather gray to olive. Thickness is unknown.

Tolovana Limestone.--Limestone is light to medium gray, rarely dark gray, and weathters white, very light gray,
and yellow to buff, predominantly finely crystalline, thick bedded and massive, less commonly thin bedded,
blocky jointed, locally greatly fractured and recemented and veined by calcite and quartz; locally some dense
dolomitic limestone. Foussils are rare, and include corals, crinoids, brachiopods, and Amphipora; some have
been identified as Silurian and others as young as Middle Devonian. Rocks are the same north and south of
Beaver Creek fault. Thickness is unknown, but may be several thousand feet.

bDolomite, limestone, silicified carbunate rocks, and chert.--Dolomite and limestone are light to very light
gray and nearly white and weather light to medium gray, light grayish yellow to light yellow, buff, and, in
part, to a faint light pink or lavender, fine to very finely crystalline, silicified to various degrees,
massive, medium bedded, and rarely thin to shaly bedded; brecclated in part and commonly veined with quartz
and some calcite. Only fossils are from a site near Lost Creek, 9 miles west of Livengood, and this poorly
preserved assemblage of invertebrates has been identified as most probably Silurian, or possibly bevonian.
Limestone that is medium gray, weathers to medium dark gray or light gray, dense to very finely crystalline,
generally thin bedded, and includes some chert lenses and nodules is less common. The interbedded chert is
generally medium Jark gray to black, greatly fractured and brecciated in parts; with assoclated slaty shale
and siliceous argillite or siltstone that are dark gray with some medium red to brownish red, thin bedded,
tuffaceous in part, and gradational to chert. Includes some mafic rocks, basaltic and diabasic, that are
medium to dark greenish gray to grayish green and medium to medium-dark red and reddish brown, generally
very fine grained; probably some are flows and others are sills and dikes, all too small to differentiate on
this scale. Thickness is unknown.

Chert.--Chert Is generally light to medium gray with some medium-dark to dark gray, and weathers various light

ﬁsnaﬁvery light shades of gray, green, yellow, reddish brown, and red with some iron and maunganese stains and
coatings, malnly massive tou thick bedded with some thin- to shaly-bedded units, much fractured and brecciated
in parts. Interbedded siliceous slaty shale, tuffaceous siltstons and argillite, and minor very fine-grained
graywacke range from light gray and olive gray to medium-dark gray, with a minor amount of dark red and
reddish-brown argillite and slaty shale, all generally in thin units. Some mafic intrusive bodies, too small
to differentiate, are included. This unit may grade upward into unit DOd. Thickness 1s unknown.

(South of Beaver Creek fault) Vitreous quartzite.--Quartzite is light to very light gray and weathers light or
medium gray with yellow to brown iron stain and flecks, massive and rarely thin to shaly bedded, well
fractured, very hard, generally very fine grained to, in part. dense giving a vitreous appearance; white
quartz veining common; forms prominent ridges and ledgus. Sandstone is light to medium gray, quartzitic,
fine to very fine grained, rarely conglomeratic with small shale fragments. Somw slaty shale and silty
sandstone thin interbeds in the quartzite and sandstone are light to medium gray and weather to medium olfive
yellow; minor light gray chert, and medium to dark gray slate and phyllite. Non-fossiliferocus in this
quadrangle. Unit Oq has not been recognized north of Beaver Creek fault. Thickness is unknown but probably
relatively thin.

(South of Beaver (reek fault) Chert, slate, and phyllite.--These rocks are predominantly medium to dark gray,
banded in part, mostly thin bedded, and include some argillite, and rarely lenticular slaty limestone to
calcarcous argillite. The only fossils are a few triloblites and brachiopods from a small limy lens on Willow
Creek about 9 miles above the mouth; they have been identified as Late Cambrian and as Early Ordovician, but
the latter is favored. TFhe thickness is unknown and probably thin. This unit has been recognized only in
the White Mountains area.
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Argillite, slute, quartzite, siltstune, and limestone.--Arglllite and slate are medium to very dark red or
maroon, and light to medium green and grayish green, and the colors alternate in interbedded units or in bands
or irregular mottling within one unit, fissile to clhunky; these rocks form a relatively thin but widespread
and distinctive unit. Also slate and argillite that are medium-light to dark gray and greenish gray, and
grade to a similar phyllite which ranges to light gray. Quartzite s light to wsedium gray and greenish gray
medium to thin bedded, generally fine grained and, In part, grit. Limestone that forms a unlt near bage of '
the section is very dark gray and weathers medlum to dark gray, thin bedded and platy, dense to very finely
crystslline. Another limestone unit is medium to dark gray and weathers medium gray or various shades of
brown, yellow, and red, thin bedded and platy to shaly, dense, commonly arenaceous and arglllaceous; in the
upper part of the section and interbedded, or clusely assoclated, with the red and green slate. Minor amounts
of maflc rock, basaltic, probably intrusive, thin and tou small to differentiate, are included. Entire unit
is extensively folded, sheared, and fractured; quartz and calcite veins are common. Rocks are the same north
and south of Beaver Creek fault. rhickness is unknown.

surit, quartzite, slate, argillite, and chert.--Grit and quartzite, gradational to hard sandstone and graywacke,
are light to medium gray, greenlish gray and olive and weather light gray with irou staln and flecks of
oxldized pyrite, thin to medium bedded (3 inches to 2 feet), very hard, blocky fracture, generally very fine
to medium grained, granules and rare small pebbles are largely clear quartz many of which have a pale blue
color, feldspathic and pyritic in parts, white quartz veins, pods, and lrregular masses are common; forms
prominunt ridges, hills, and ledges. Slate, grading to slaty argillite and phyllite, is light to medium gray,
greenish gray, and olive, commonly thin bedded (3 to 8 Lnches) and {nterbedded with grit and quartzite,
micaceous in part. Some gray amd black chert near top of section; may grade upward Into unit €al. Oldhamia
fossils In greenish gray to olive slate and argillite, 8.5 miles nurtheast of Noodur Uome, tentatively .
indicate a Cambrian age, but previously were identifled as Mississipplan (Churkin and Brabb, 1965; Mertie,
1937). ‘fthickness is unknown, but probably is relatively thick.

(South of Beaver Creek fault) Grit, quartzite, slate, and argillite.--lnit is similar to that described above,
but does not include chert or fossils. Thickness is unknown, but probably (s relatively thick.

MLIAMORPHIC ROCKS

Lreenschist facies.--Dominantly micaceous quartzites, garnet-mica schists, quartz-mica schists and phyllitic
schists with subordinate greenschists and rare Impure marbles are various shades of gray and weather reddish
or yellowish brown. DLegree of recrystallization decreases, acruss a northeasterly structural trend, toward
the northwest. lhis transition is marked by the disappearance of garnet in the pelltic schists and by
gradation from mica and quartz-mica schists to phyllites. Grades upward into unit €gq. [hickness is unknown.

Epidote-amphibolite facies.--Unit includes lime silicate marbles, eclogitic rocks, garnet amphibolites, epidote
amphibolites, garnet-mica schists, and graphitic and micaceous quartzites. These rocks are mestly various
shades of gray and weather reddish or yellowish brown, except the wmphibolites, ecloglites, and some of the
marbles which are grayish green to greenish black.

Geochronology.--Greenschist facles metmmorphic rocks in tne southeastern part of the quadrangle generally give
Cretaceous K" /Ar* mica ages. Phyllitlc scuilsts In the Wickersham Lome area, which show decreasing
recrystallization to the northwest, have given K''/Ar' whole rock ages as old as 256 + 8 m.y. (Forbes and
Engels, verbal commun., 1970).

Epldote-amphibolity facles rocks near the Chatanika River have provided amphibole K"’/Ar"" ages up to
470 + 35 m.y. (Forbes ahd otners, 1968) and a Rb" /Sr-’ muscovite age of 509 m.y. (Wasserburg and others,
1963). These rouks were apparently first recrystallized during an Ordovician metamorphic event, followed
by partial recrystallization during a succeeding Mesozoic deformational episode. It is probable that the
parent sedimentary rocks were, at least in part, of Precambrlan age.

SEDIMENTARY AND VOLCANIC ROCKS

Volcanic and sedimentary rocks.--Volcanic rocks are basaltic, light to medium green, bluish green, and grayish
green, very finely crystalline to aphanitic, in part amygdaloidal, probably chiefly extrusive but some may be
sills. The interbedded sedimentary rocks include siltstone, shale, graywacke sandstone, and polymictic
granule-pebble sandy conglomerate, and all in part have graded bedding and cross bedding, and are non-
caleareous, and In part tuffaceous. Carbonaceous plant fossils and fragments are abundant In a few silty
shale layers, and are tentatively identified as Paleocene or Eocene. Thickness is approximately 1,500 feet
near Isom Creek.

Volcanic #nd sedimentary rocks.--\olcanic rocks are chiefly mafic lava, tuff, breccia, and agglomerate,
with & minor amount of mafic intrusive rock. Lava is basalt and diabase commonly altered to greenstone,
mediun to dark greenish gray, fine grained to aphanitic, amygdaloidal and vesicular in parts,
layered and massive, and rarely with pillow structure; commonly fractured in irregular angular blocks
and small fragments, crushed and slickensided zones common, foliatiom, slaty cleavage, and green schist
locally developed. Fragmental rocks are dense tuffs similar in appearance to basalt, light olive gray to
medium yellow green and grayish green and partly reddish brown, laminated to thin layered with some slaty
cleavage. Coarser tuffaceous breccia with angular fragments, and agglomerate and/or volcanic congloumerate
with rounded pebbles, cobbles, and boulders are less common than lava and tuff. Some gabbroic-diabasic
greenstones, dark yellowish-green, green, and greenish-gray, medium- to fine-grained, which intrude the
volcanic, volcaniclastic, and clastic rocks, are included. Contact with the overlying Iolovana Limestone is
disconformable and the uppermost 30 to 200 feet of section, present in many, but net all, places includes:
volcanic conglomerate, darx greenish-gray, with roumnded pebbles, cobbles, and boulders composed chiefly of
basaltic rocks with minor amounts of quargzite, slate, chert, and granitic rocks imn a volcanic graywacke
matrix; some limy tuff, light to sedlum grayish-green; and a tuffaceous sandy limestone or calcareous sandy
tuff, light to medium reddish-brown, yellowish-brown, medium brown, and grayish-green, with bright orunge-
yellow weathered surface, abundantly fossiliferous in some places. Corals, brachiopods, stromatvporoids,
and a tew conodonts from this calcareous unit seem to include both Middle to Late Ordoviciam and Silurian
types. [he conglomerate, tuff, and limestone is interpreted as part of the disconformity zome, and, with
reservations about its exact age relations to the overlying and underlying rocks, is included with the
underlying volcanic section, similar to Mertie's (1937) Fossil Creek Volcanics. TIhe section of predominantly
sedimentary rocks includes dark gray shale or slate, tuff, argillite, dark gray chert, light to medium gray,
sandy, thin-bedded to shaly or slaty limestone, and some clive-gray to greenish-gray, aphanitic meta-volcanic
basaltic rocks. Minor amounts of unitsOtcs and ¢al that are infolded or in fault slices may be included.

VOLCANIC ROCKS

Pasale.--Olivine basalt, brownish-black, vesicular in part, shows some columnar jointing and possibly pillow
structure. Thickness unknown, but probably relatively tiin.

VOLCANIC AND PLLTONIC ROCKS

Extrusive and intrusive mafic rocks with some undifferentiated sedimentary rocks.--Lava flows, tuffs, and
breccias, basaltic and diabasic and possibly andesitic in part, are dark green and grayish green to almost
black and weather yellowish and reddish brown, generally aphanitic to very fine grailned; tuffaceous rocks are
gradational into sedimentary tuffs and chert. The origins (volcanic or sedimentary, and intrusive or
extrusive) of many of these rocks are difficult to determine; no pillow structure or other clearly extrusive
features are obvious, and if such did exist tney have probably been cbliterated by structural deformation.
Some undifferentiated sedimentary rocks of units Pzu and Pzc, and possibly some unrecognized rocks of unit
Tvs may be included. Thickness is unknown. The intrusive rocks include diorite, diabase, and gabbro that
are medium to dark green, grayish green, and greenish black and weather to various shades of yellow, brown,
and reddish brown, fine to very coarse grained, hard, blocky jointed; commonly form prominent ridges, knobs,
and bluffs. A hornblende K*'/Ar/“" age date of 205 + 6 m.y. (Triassic) has been obtained from a gabbro on
the north bank of the Yuxon River about 4.2 miles west of 150°00' W long., in the Tanana quadrangle (Brosgé,
Lanphere, Reiser, Chapman, 1969).

Mafic and ultramafic rocks.~-Mafic and ultramafic rocks, intrusive and possibly some extrusive, commonly more
or less altered, include diorite, metadiorite, dlabase, gabbro, basalt, metabasalt, and greenstone (altered
mafic rocks that cannot be readily identified more precisely) that are generally medium to dark greea,
yellowish green, gravish green, and greenish gray and weather to darker shades of yellow, yellowish brown,
reddish brown, olive "grav, or greenish gray, fime to coarse grained and in part aphanitic, massive with
blocky jointing and irregular fracturing, or in parts with poorly developed layering and rarely foliation.

Serpentinite with some rodingite and tectonic inclusions.--Serpentinite is light to dark yellowish green,
7grayllh green, greenish black, and blacx and weathers to various shades of medium to dark bruwn, reddish
brown, and gravieh brown. It ranges from a sheared, foliated type (slickentite) with shiny smooth, cosmonly
curved, slickemwiced surfaces to an unsheared massive or blocky-jointed type (blockentite); small segregations
rich in chromiws and nickel, and very tain veiniets of cnrysotile asbestos are rare anu sporadically
developed. Minor dike equivalents of unit Pzm may be included. Rodingite and tectonic inclusions are
tabular to irregalar blocks, ranging from 2 to 50 feet in maximum disension, and include olive-green, light
green, dark gray, and very lignt gray rocks derived from intrusive and volcanic, sedimentary, and metamorphic
rocks, and show various degrees of alteration. This unit commonly is overlain by barrem to thinly-vegetated
brownish and gravisnh e0il and rubble patches on Jpper slopes and hilltops.

PLUIOSBIC Batas

-

Granitic rocks.--Monzonite, quartz monzonite, quartz ciorite-granodiorite, anu granite are gemerally very light

" te mediua gray and weatner to various snades of yellow and reddish brown with abundant iron staining,
componly well jointed and lrreguiarly fractured, largely swdium to very coarse grained, botk equigranular and
porpayritic witn feidspar phenocrysts as wuc) &8 J ta ;| centigeters in lengtn, and some floe-grained pnases;
both angular blocxy talus and grus are camson weatsering products. I[ne plutons and stocks form prominent
high peaks and kmobs, an¢ “ave surrgundiag nernfeised zones of resiscant rocks. Elepnant Mountain is cniefly
monzonite and quartz semzonite, whideh are generaliv porpnyritic. wolverine Mountain and tue adjacent small
stocké are mostlv porphyritic quartz monzonite. Séwtooth Mountain is monzonite and quartz monzonite, partly
porphvrivic; tne biotite K™ (Ar™- age date is %8.% + 3 a.y. (he ssall muscuvite granite stock on [roublesome
Creek just below inion _reek Las a muscovite R™'/Ar°" age date of 2b.s +# I m.y. Talovana Hot Springs vome is
largelv porphivritic quart: sonzenite asd saenzonite, aad Aas a blotite K™ /Ar® age late of 63.3 + 2.5 m.y,
Similar small stocks in the Livengood-Lastacen Fifge area are pestly mdlum tu fine grained and sparsely
porphvritic. lLache Mountain is a quartz menzonite, medius- t9 coarse-grained, with sume porpnyritic and fine-
to sediw-grained pnases. The Pelro Jmse intrusive sed.es are quartz ilorite-granodiorite, and quartz
monzonite that range froe fine- to coarse-graines witi soew porpnyritic prases; a mica K"~Ag" age date of
90.7 + 3.1 m.y., nas been of‘ained frow tne qu#r:z clorite-granodiorite, an¢ a normblende K”-/Ar® age date
of 93 + 5 m.y., was determined for the quartz seuzenlite (Srizton, .%o¥; Forves and otners, 1964).

Dikes, sills, and smmi. istrusive bogies.--Tnese are c.ose.y assoclated with usit IKg, and include a variety of
granite, .piIE;, pegmatite, rayslite, mwanzenite-iatite, minette, and some mafi. differentiates. Iney are
generaily very 1lgh! to Jark gray, have varisus grain slzes, anc sees are porphyritic.

Svenite. =~ Iug Ualy weown svenite Jody, on Bear .reec mwar alle Mountain, s sedige-ligat gray, mostly weatnerec
ASEERE. 5 '
to Yeilow, vrange, anc Sriwn, GOArse LG Very coarse gra.cec, perphsritsle, J=eplsy weatlerec. Age ls unmcertain,
but profgils 1s clusely relaved o wni: Tig Teces.

b iw -

INDEX MAP OF LIVENGUOD QUADRANGLE SHOWING LOCATIONS OF FIELD OBSERVATION POINTS AND CONTINUOUS TRAVERSES

Identifiable field stations and traverse routes of geologists who worked between 1902 and 1932 are
included. There are more field stativns in the vicinities of Livengood and Pedro bome than can be
plotted on this scale. Many field stations along the continuvus traverse routes are not shown
individually.

Bedrock units,. contacts, structures, #nd surficial deposits have been extended and interpreted
between field stations with the aild of aerial reconnalssance and aerial photographs.

FOSSIL LOCALITIES NOT PREVIOUSLY REPORIED

Lat. N. Long. W Geographic description Rock unit Types of fauna or flora Age
65°47'05"- | 149°25'- Three sites in roadcuts about 1 mile Tvs Plant leaves, needles, Paleocene
65°47'15" | 149°26' 36" south of Isom Creek stems, and fragments or Lkocene
65°03"15" | 149°59'24" | South side of Niggerhead Creek KJc Poorly preserved pelecypod Lretaceous or
Jurassic
65°29"30" | 148°27'40" | On ridge east side of Ester Crewk at bel Mollusks, chiefly pelecypods Late Middle to
altitude of 1,200 + feet early Late
vevonian
65°30"40" | 148°32'24" | On and near highway at Lillian Creek bel Curals, stromatoporoids, bryo- =
zvans, and pelmatozoan debris
65°17'15" 148°09' North side of highway at milw 38.4 bst Corals, stromatoporoids, Middle Devonian
Amphipora; very rare
65°55'55" | 147°10'- Several sites 3.4-4.0 miles north- DSt Asphiipora Probably Middle
147°13' 20" northeast of Mt. Schwatka vevonian

AGE DETERMINATIONS FOR BIOLITE (B) AND MUSCOVITE (M)

[Argon analyses and age calculations by M. A. Lanphere and J. C. Von Essen; potassium analyses
by L. B. Schlocker and H. C. Whitehead. Decay constants for Kh‘:le - 0.585 x 107" year-l;

i, = 4.72 x 1071% year_l. Abundance ratio K' /K = 1.19 x 107" atom percent. ]

. 5 4 [
Geologic Kel) Atrad Arrad
Location and unit and P T
Coordinates (percent) | (moles/gm) “ Calculated age
field number mineral
toutal (millions of years)
Tolovana Hot 63°15"45"N IKi 8.53 .
Springs Dome 148°55'W B 8.4 [8.05;x10" 0.90 63.3 + 2.5
62ACh-65 avg.8.4b .
Sawtooth Mountain | 65°21°'40"N TK1L 9.07 [1.219x1u”" 0.78 88.8 + 3
69ACHh-96 149°35'W B
iroublesome Creek | 63°30'25"H LKL 10.90 |1.u82xly ’ 0.66 6b.4 + 2
esLh-151 189° 35" Juw M 10.77
avg.l0.d835
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